CIIHITCuN604S3 is triclinic, space group P[, with a = 15.342 (9), b = 15.039 (12), c = 3.946 (4) A, ~ = 89.1 (1), fl = 93.6 (1), 7 = 95.6 (1)% Z = 2. The structure was refined to R = 0-059 for 2725 counter reflexions. It consists of discrete trigonal planar {Cu[SC(NH2)213} ÷ ions held in slices parallel to (100) by NH.-.S hydrogen bonds and of hydrogen-o-phthalate anions linked to the cations through NH...O hydrogen bonds. Coordination to Cu is through S atoms ICu-S = 2.247 (4), 2.230 (4), 2.238 (3) AI. One of these is involved in an intramolecular hydrogen bond (N-H...S = 3.390 A, N-H-S ---154°). The geometry of the hydrogen-o-phthalate anion corresponds to that expected, with the carboxylic groups twisted on opposite sides of the phenyl ring and forming a particularly short intramolecular hydrogen bond (O-H...O = 2.351 A,O-H-O = 156°).
Introduction
Cu t complexes with iigands containing S as donor atom, such as thiourea and its N-substituted derivatives, exhibit a wide variety of stoichiometries and configurations. Tetrahedral Cu t is found as discrete complexes in [Cu(tu)41.½SiF 6 (tu = thiourea) (Hunt, Terry & Aroma, 1974) , ICu(etu)4lNO 3 (etu = ethylenethiourea) (Battaglia, Bonamartini Corradi, Nardelli & Vidoni Tani, 1976) and [Cu(dmtu)~CI1 (dmtu = N,N'dimethylthiourea) (Girling & Aroma, 1971) , as Sbridged dimers in ICuz(tu)61(BF4) 2, ICu~(dmtu)6l-(BF4) 2 (Taylor, Weininger & Aroma, 1974) and [Cuz(tu)6l(CIO4) z (Hanic & Durcanska, 1969) , and as polymeric chains sharing corners in [Cu(tu)~lCl (Okaya & Knobler, 1964) . Tetrahedrai Cu I alternating with S atoms form six-membered rings in ICu4(tu),01-(SiF6) 2. H20 (Gash, Griffith, Spofford & Amma, 1973) and are arranged in polynuclear complexes in [Cua(tU)9](NO3) 4 (Vranka & Aroma, 1966) . Both tetrahedral and trigonal planar Cu ~ are found as binuclear complexes in [Cuz(etu)4Cl21 (Battaglia, Bonamartini Corradi, Nardelli & Vidoni Tani, 1976) and as Sbridged chains in ICu2(tu)51SO4.2H20 (Belicchi Ferrari & Fava Gasparri, 1976) . Finally, trigonal planar Cu t complexes are present as discrete ions in [Cu(etu)31.21SO4 and [Cu(tmtu) 3]BF 4 (tmtu = tetramethylthiourea) (Weininger, Hunt & Amma, 1972) , and linked in chains sharing vertices in [Cu(tu)21C1 (Spofford & Amma, 1970) . The only example of trigonal planar coordination in Cu I monomeric complexes involving unsubstituted thiourea is found in I Cu(tu)~lHpht (Hpht = hydrogen-o-phthalate), whose structure is reported in the present paper.
Experimental
Crystals of the compound were prepared by adding a thiourea solution to a warm aqueous solution of cupric phthalate. Thiourea reduces Cu H to Cu I and long, white needles of the compound formed.
Crystal data
C~IH~7CuN604S 3, M r = 457.02, triclinic, a --15.342 (9), b = 15.039 (12), c = 3.946 (4) A, st = 89.1 (1), fl = 93.6 (1), y = 95.6 (1) °, V= 904 (1) A 3, D o= 1.68, D e= 1.68 gcm -3, Z= 2, F(000)= 468, Cu Ka radiation, ~. = 1.54178 A, g(Cu Ktt) = 51.6 cm -l. Space group P i from the structure determination. Cell parameters were determined from rotation and Weissenberg photographs and refined from diffractometer data.
Intensities were collected on a Siemens AED singlecrystal diffractometer with Ni-filtered Cu Ktt radiation and the a~--20 scan technique. An elongated prism, 0.035 × 0.100 × 0.300 mm, was aligned with c along the ~0 axis of the diffractometer and all reflexions with 20 < 140 ° were measured. Of 3436 independent reflexions, 2725 with I > 23(I) were used in the analysis. Corrections were made for Lorentz and polarization factors but not for absorption. Scale and overall isotropic temperature factors were obtained by Wilson's method. The structure consists of discrete [Cu(tu)3 ]+ cations and hydrogen-o-phthalate anions. Coordination around Cu is trigonal planar and involves the S atoms of three independent tu molecules ( Fig. 1) , with Cu-S distances (Table 3) in good agreement with those in [Cu(tmtu)3]BF 4 (Weininger, Hunt & Aroma, 1972) and S-Cu-S angles close to 120 °.
All the tu ligands are planar (Table 4) 122.2 C(5)-C(6)-C (7) 120.3 C(6)-C(7)-C (8) 119.3 C(7)-C(8)-C(9) 122.3 C(8)-C(9)-C(4) 118.5 C(5)-C(4)-C(11) !!3.2 C(9)-C(4)-C(11) 129.5 C(4)-C(9)-C(10) 125.7 C(8)-C(9)-C(10) 115.7 C(4)-C(11)-O(1) 119.6 C(4)-C(11)-O(2) 119.5 O(1)-C(11)-O(2) 120.9 (5) (6) (6) (6) (6) (5) (5) (5) (5) (5) (6) (6) (7) c(4)-c(11) C(l i)-0(1) C(l 1)-0(2) O(2)-H(1) C(5)-H(5) C(6)-H(6) C (7) Plane (V): C(4), C(5), C(6), C(7), C(8), C(9) 0.4468 0-1867 -0.8750 4.5067 1C(4) -0.004 (5), C(5) 0.004 (6), C(6) 0.001 (6), C(7) -0.004 (6), C(8) 0.001 (6), C(9) 0.002 (5), C(10) -0.016 (7), C(! 1) -0.060 (7), O(1) -0.424 (6), 0(2) 0.314 (6), 0(3) 0-326 (6), 0(4) -0.317 (6), H(1) 0.32 (6)] Plane (VI): C(4), C(I 1), O(1), 0(2) 0.1500 0.3546 -0.9229 2.3165 [C(4) 0.003 (5), C(l 1) -0.012 (7), O(1)0.004 (6), 0(2) 0-004 (6) 
(3)
The slices of hydrogen-bonded complex cations are joined by a system of N-H...O hydrogen bonds involving the hydrogen-o-phthalate anions ( Table 5 ). The geometry of the hydrogen-o-phthalate anion is as expected with the benzene ring planar (Table 4 ) and the carboxylic groups (both planar) rotated in opposite directions by nearly the same angles: 17.1 and -19.8 ° for the deprotonated and the protonated carboxyl groups respectively. H(1) attached to 0(2) is out of the plane of its carboxylic group by 0.32/~ and is involved in a strong intramolecular hydrogen bond [0(2)-H(1).--O(3) = 2.351 (9) /~1 which is responsible for the relative orientations of the carboxylic groups. Although this distance is shorter than in LiHpht. 2H20 (Gonschorek & Kiippers, 1975) Introduction 2,4,6-Tris(2'-pyridyl)-1,3,5-triazine (tpt) has been well characterized in its interactions with transition-metal ions (Barclay, Vagg & Watton, 1977, and references therein) . From acidic solutions salts have been isolated in which either the three pyridyl groups of the molecule are protonated or the molecule acts as a tridentate ligand in a protonated form (Vagg, Warrener & Watton, 1967; Barclay, Vagg & Watton, 1977) .
Unrelated to that work several reports of the isolation of chloro complexes of Mn 3+ have appeared. The [MnCI6] 3-ion is stabilized by the presence of large tervalent cations (Hatfield, Fay, Pfluger & Piper, 1963; Levason, McAuliffe & Murray, 1972) although such compounds have not been investigated structurally. A series of compounds have been studied (Levason & McAuliffe, 1973) in which the [MnC15] 2-ion exists. An X-ray structural analysis (Bernal, Elliot & Lalancette, 1971) has shown this species to be a distorted squarepyramidal unit in [bipyH 2] [MnCIs].
The corresponding salt of tpt and Mn 3+ has been prepared (Vagg & Watton, unpublished)of general formula (tptH3)(HzO)MnCl 6. Its structure was investigated both to clarify the stereochemistry of the Mn atom and also as part of our overall investigations on the organic molecule.
Experimental
The compound was prepared by reaction of tpt and a 'brown solution' (Goodwin & Sylva, 1965) of KMnO 4 in 10 M HC1. Dark-green needles were obtained.
Over a period of days the unprotected crystals, like the bipyridine analogue (Bernal, Elliot & Lalancette, 1971) , show signs of decomposition, which was arrested by mounting the crystals in a gelatin capsule prior to data collection.
Crystal data
CIsHITN6C16OMn , M r = 601.0, monoclinic, a = 13.27(2), b = 15.31(1), c = 12.10(1) A, fl = 105.3 (1) °, V = 2371.2 A 3, D m = 1.70 (by flotation), Z = 4, D c = 1-67 g cm -3, F(000) = 1208,/t(Cu Ktt)=
